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The U.S. Naval Observatory plans to incorporate rubidium atomic fountains Physics Package
in its clock ensemble to improve the performance of the Master Clock. We Ramsey Spectroscopy
have built an engineering prototype with short-term performance of
-13 s o y -
:r;4xd10' /¥t and have started medium- and long-term characterization of The physics package consists of machined =107
|oevice. titanium vacuum chambers with weld-in T B4l
. windows. Monolithic couplers which bolt Bs S
Overview directly to the vacuum chamber deliver the g B i
s o = . =0 f I i
Our fountains need to run in an operational environment without rqu'"?d COIECt'on/ laxﬁchlng, dete::tlon and S04 1;%0.4 T |
user intervention. Toward this end we have developed a compact, prege ase:l il e Ponelliacis o2 50,2.-
robust system that will be contained in three equipment racks. noriggagriees 0.0%— . + + " -
Rb atoms (~108 atoms in MOT or 5x10° in icrowe delun 1 1) -100 ' 50 0 5{0 100
molasses) are collected, cooled and launched IiesaEy e egueneiEdbim g (N2

with a velocity of 4m/s every 1.2 s from the
collection region. A moving-frame molasses
duration of 1.6 ms and adiabatic beam turnoff

AC (20 kHz)
heaters for
temperature ¥~

" of 0.2 ms cools the atoms to ~1.5 uK. A Stability T
PXI-based F . modular cleanup microwave cavity and laser beams in : N
flc 4 electronics the detection chamber prepare the atoms in 3 ) -
the |2,0) state for Ramsey spectroscopy. As The stability of the fountain y
3

when our reference crystal is
not steered to a maser is
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the atoms fall back down, collection optics
(F/0.64 lenses and spherical mirror) capture
the light scattered by returning atoms.
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